Introduction

65
The efficiency of underground CO 2 storage either in deep saline aquifers or in 66 depleted oil and gas fields mostly relies on the well-bore integrity. There are more and more 67 lines of evidence, that Portland cement which is used as sealing material around the well-68 bore will react when exposed to CO 2 -rich fluids under down-hole conditions. Both this whole process using a simple 1D reaction-diffusion code based on finite volumes. The equilibria and N min kinetic laws for water/mineral interactions, for each mesh: of the sound zone, in the very thin "carbonation front", ahead of the carbonated zone (Table   249 2).
250
Raman micro-spectrometry can also be used to identify the different CaCO 3 polymorphs 251 and it offers a much better spatial resolution (down to 1 µm) than XRD. Raman is negligible compared to the kinetic effect of a high saturation degree), the competition versus sample depth is plotted in Figure 9 for simulation durations comprised between 6 and 339 84 hours. Both the carbonation front and the dissolution back-front described by Barlet- the observed carbonate grain size (ca. 10 µm, Figure 2C) low and can reach less than 5 % in the zone that we inferred here to be vaterite rich.
395
Potentially, the polymorphic transformation of vaterite into calcite would then lower that 396 porosity by a factor 2.
397
-We confirm here that the combination of experimental and simple (1-D) modelling tools, . 648
